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Abstract
Conversational machine reading systems help
users answer high-level questions (e.g. deter-
mine if they qualify for particular govern-
ment benefits) when they do not know the ex-
act rules by which the determination is made
(e.g. whether they need certain income levels
or veteran status). The key challenge is that
these rules are only provided in the form of a
procedural text (e.g. guidelines from govern-
ment website) which the system must read to
figure out what to ask the user. We present
a new conversational machine reading model
that jointly extracts a set of decision rules
from the procedural text while reasoning about
which are entailed by the conversational his-
tory and which still need to be edited to create
questions for the user. On the recently intro-
duced ShARC conversational machine read-
ing dataset, our Entailment-driven Extract and
Edit network (E3) achieves a new state-of-the-
art, outperforming existing systems as well as
a new BERT-based baseline. In addition, by
explicitly highlighting which information still
needs to be gathered, E3 provides a more ex-
plainable alternative to prior work. We release
source code for our models and experiments
at https://github.com/vzhong/e3.
1 Introduction
In conversational machine reading (CMR), a sys-
tem must help users answer high-level questions
by participating in an information gathering dia-
log. For example, in Figure 1 the system asks a
series of questions to help the user decide if they
need to pay tax on their pension. A key chal-
lenge in CMR is that the rules by which the deci-
sion is made are only provided in natural language
(e.g. the rule text in Figure 1). At every step of the
conversation, the system must read the rules text
and reason about what has already been said in to
formulate the best next question.
# 4. Tax when you live 
abroad
If you’re not a UK resident, 
you don’t usually pay UK 
tax on your pension. But 
you might have to pay tax 
in the country you live in. 
There are a few exceptions 
- for example, UK civil 
service pensions will 
always be taxed in the UK.
I get my money from a 
business I have. We get 
our funding from a private 
bank.
Rule text User scenario
Do I need to pay UK tax on 
my pension?
Initial user question
Are you a UK resident?
No
Are you receiving UK civil 
service pensions?
Previous question
Previous user response
Model output
Figure 1: A conversational machine reading example.
The model is given a rule text document, which con-
tains a recipe of implicit rules (underlined) for answer-
ing the initial user question. At the start of the conver-
sation, the user presents a scenario describing their sit-
uation. During each turn, the model can ask the user
a follow-up question to inquire about missing infor-
mation, or conclude the dialogue by answering yes,
no, or irrelevant. irrelevant means that the
rule text cannot answer the question. We show previ-
ous turns as well as the corresponding inquired rules in
green. The scenario is shown in red and in this case
does not correspond to a rule. The model inquiry for
this turn and its corresponding rule are shown in blue.
We present a new model that jointly reasons
about what rules are present in the text and which
are already entailed by the conversational history
to improve question generation. More specifically,
we propose the Entailment-driven Extract and Edit
network (E3). E3 learns to extract implicit rules in
the document, identify which rules are entailed by
the conversation history, and edit rules that are not
entailed to create follow-up questions to the user.
During each turn, E3 parses the rule text to extract
spans in the text that correspond to implicit rules
(underlined in Figure 1). Next, the model scores
the degree to which each extracted rule is entailed
ar
X
iv
:1
90
6.
05
37
3v
1 
 [c
s.C
L]
  1
2 J
un
 20
19
by the initial user scenario (red in Figure 1) and by
previous interactions with the user (green in Fig-
ure 1). Finally, the model decides on a response by
directly answering the question (yes/no), stating
that the rule text does not contain sufficient infor-
mation to answer the question (irrelevant),
or asking a follow-up question about an extracted
rule that is not entailed but needed to determine the
answer (blue in Figure 1). In the case of inquiry,
the model edits an extracted rule into a follow-up
question. To our knowledge, E3 is the first extract-
and-edit method for conversational dialogue, as
well as the first method that jointly infers implicit
rules in text, estimates entailment, inquires about
missing information, and answers the question.
We compare E3 to the previous-best systems
as well as a new, strong, BERT-based extrac-
tive question answering model (BERTQA) on the
recently proposed ShARC CMR dataset (Saeidi
et al., 2018). Our results show that E3 is more
accurate in its decisions and generates more rele-
vant inquiries. In particular, E3 outperforms the
previous-best model by 5.7% in micro-averaged
decision accuracy and 4.3 in inquiry BLEU4.
Similarly, E3 outperforms the BERTQA base-
line by 4.0% micro-averaged decision accuracy
and 2.4 in inquiry BLEU4. In addition to out-
performing previous methods, E3 is explainable
in the sense that one can visualize what rules the
model extracted and how previous interactions and
inquiries ground to the extracted rules. We re-
lease source code for E3 and the BERTQA model
at https://github.com/vzhong/e3.
2 Related Work
Dialogue tasks. Recently, there has been grow-
ing interest in question answering (QA) in a di-
alogue setting (Choi et al., 2018; Reddy et al.,
2019). CMR (Saeidi et al., 2018) differs from
dialogue QA in the domain covered (regulatory
text vs Wikipedia). A consequence of this is that
CMR requires the interpretation of complex de-
cision rules in order to answer high-level ques-
tions, whereas dialogue QA typically contains
questions whose answers are directly extractable
from the text. In addition, CMR requires the for-
mulation of free-form follow-up questions in or-
der to identify whether the user satisfies decision
rules, whereas dialogue QA does not. There has
also been significant work on task-oriented dia-
logue, where the system must inquire about miss-
ing information in order to help the user achieve a
goal (Williams et al., 2013; Henderson et al., 2014;
Mrksˇic´ et al., 2017; Young et al., 2013). However,
these tasks are typically constrained to a fixed on-
tology (e.g. restaurant reservation), instead of a la-
tent ontology specified via natural language docu-
ments.
Dialogue systems. One traditional approach for
designing dialogue systems divides the task into
language understanding/state-tracking (Mrksˇic´
et al., 2017; Zhong et al., 2018), reasoning/policy
learning (Su et al., 2016), and response gener-
ation (Wen et al., 2015). The models for each
of these subtasks are then combined to form a
full dialogue system (Young et al., 2013; Wen
et al., 2017). The previous best system for
ShARC (Saeidi et al., 2018) similarly breaks
the CMR task into subtasks and combines hand-
designed sub-models for decision classification,
entailment, and follow-up generation. In contrast,
the core reasoning (e.g. non-editor) components
of E3 are jointly trained, and does not require
complex hand-designed features.
Extracting latent rules from text. There is a
long history of work on extracting knowledge
automatically from text (Moulin and Rousseau,
1992). Relation extraction typically assumes that
there is a fixed ontology onto which extracted
knowledge falls (Mintz et al., 2009; Riedel et al.,
2013). Other works forgo the ontology by using,
for example, natural language (Angeli and Man-
ning, 2014; Angeli et al., 2015). These extractions
from text are subsequently used for inference over
a knowledge base (Bordes et al., 2013; Dettmers
et al., 2018; Lin et al., 2018) and rationalizing
model predictions (Lei et al., 2016). Our work is
more similar with the latter type in which knowl-
edge extracted are not confined to a fixed ontology
and instead differ on a document basis. In addi-
tion, the rules extracted by our model are used for
inference over natural language documents. Fi-
nally, these rules provide rationalization for the
model’s decision making, in the sense that the user
can visualize what rules the model extracted and
which rules are entailed by previous turns.
3 Entailment-driven Extract and Edit
network
In conversational machine reading, a system reads
a document that contains a set of implicit decision
Question xQ<latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit ><latexit sha1_b ase64="ZdiyFL6aYJA/a9Emz+9ere uoRjg=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF48t2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fjp/ mnQHJQrbtVdgKwTLycVyNEYlL/6w5 ilEUrDBNW657mJ8TOqDGcCZ6V+qjG hbEJH2LNU0gi1ny1OnZELqwxJGCtb 0pCF+nsio5HW0yiwnRE1Y73qzcX/v F5qwhs/4zJJDUq2XBSmgpiYzP8mQ6 6QGTG1hDLF7a2EjamizNh0SjYEb/ XlddK+qnpu1WvWKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA3+o2y</latexit >
Rule text xD
<latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit ><latexit sha1_b ase64="I1M3fGSWO3kv4+L5LyBLnh P0+WU=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCHjxWtB/Qh rLZTtqlm03Y3Ygl9Cd48aCIV3+RN/ +N2zYHbX0w8Hhvhpl5QSK4Nq777RT W1jc2t4rbpZ3dvf2D8uFRS8epYthk sYhVJ6AaBZfYNNwI7CQKaRQIbAfj6 5nffkSleSwfzCRBP6JDyUPOqLHS/ VP/pl+uuFV3DrJKvJxUIEejX/7qDW KWRigNE1Trrucmxs+oMpwJnJZ6qca EsjEdYtdSSSPUfjY/dUrOrDIgYaxs SUPm6u+JjEZaT6LAdkbUjPSyNxP/8 7qpCa/8jMskNSjZYlGYCmJiMvubDL hCZsTEEsoUt7cSNqKKMmPTKdkQvO WXV0nrouq5Ve+uVqnX8jiKcAKncA4 eXEIdbqEBTWAwhGd4hTdHOC/Ou/Ox aC04+cwx/IHz+QMkRo2l</latexit >
Scenario xS
<latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit ><latexit sha1_b ase64="vq3QVi8kDwnF8pWB4L82k+ 3HLrQ=">AAAB6nicbVBNS8NAEJ3Ur 1q/qh69LBbBU0mkoMeCF4+V2g9oQ 9lsJ+3SzSbsbsQS+hO8eFDEq7/Im/ /GbZuDtj4YeLw3w8y8IBFcG9f9dgo bm1vbO8Xd0t7+weFR+fikreNUMWyx WMSqG1CNgktsGW4EdhOFNAoEdoLJ7 dzvPKLSPJYPZpqgH9GR5CFn1Fip+ TRoDsoVt+ouQNaJl5MK5GgMyl/9Yc zSCKVhgmrd89zE+BlVhjOBs1I/1Zh QNqEj7FkqaYTazxanzsiFVYYkjJUt achC/T2R0UjraRTYzoiasV715uJ/X i814Y2fcZmkBiVbLgpTQUxM5n+TIV fIjJhaQpni9lbCxlRRZmw6JRuCt/ ryOmlfVT236t3XKvVaHkcRzuAcLsG Da6jDHTSgBQxG8Ayv8OYI58V5dz6W rQUnnzmFP3A+fwA7Ao20</latexit >
Follow-up 
QA xH,1
<latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit><latexit sha1_b ase64="CU4DPryCjv9j50xB8+hIT8 GTuTQ=">AAAB7nicbVBNS8NAEJ3Ur 1q/qh69LBbBg5RECnoseOmxgv2AN pTNdtMu3WzC7kQsoT/CiwdFvPp7vP lv3LY5aOuDgcd7M8zMCxIpDLrut1P Y2Nza3inulvb2Dw6PyscnbROnmvEW i2WsuwE1XArFWyhQ8m6iOY0CyTvB5 G7udx65NiJWDzhNuB/RkRKhYBSt1 HkaZI0rbzYoV9yquwBZJ15OKpCjOS h/9YcxSyOukElqTM9zE/QzqlEwyWe lfmp4QtmEjnjPUkUjbvxsce6MXFhl SMJY21JIFurviYxGxkyjwHZGFMdm1 ZuL/3m9FMNbPxMqSZErtlwUppJgTO a/k6HQnKGcWkKZFvZWwsZUU4Y2oZ INwVt9eZ20r6ueW/Xua5V6LY+jCGd wDpfgwQ3UoQFNaAGDCTzDK7w5ifPi vDsfy9aCk8+cwh84nz/JnY8m</lat exit>
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Follow-up 
QA xH,2
<latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit><latexit sha1_b ase64="enF29fJV1ijw/HaUyBVoxr ns8M0=">AAAB7nicbVBNS8NAEJ34W etX1aOXxSJ4kJKUgh4LXnqsYD+gD WWznbRLN5uwuxFL6I/w4kERr/4eb/ 4bt20O2vpg4PHeDDPzgkRwbVz329n Y3Nre2S3sFfcPDo+OSyenbR2nimGL xSJW3YBqFFxiy3AjsJsopFEgsBNM7 uZ+5xGV5rF8MNME/YiOJA85o8ZKn adB1riuzgalsltxFyDrxMtJGXI0B6 Wv/jBmaYTSMEG17nluYvyMKsOZwFm xn2pMKJvQEfYslTRC7WeLc2fk0ipD EsbKljRkof6eyGik9TQKbGdEzVive nPxP6+XmvDWz7hMUoOSLReFqSAmJv PfyZArZEZMLaFMcXsrYWOqKDM2oa INwVt9eZ20qxXPrXj3tXK9lsdRgHO 4gCvw4Abq0IAmtIDBBJ7hFd6cxHlx 3p2PZeuGk8+cwR84nz/LIo8n</lat exit>
Follow-up 
QA xH,nH
<latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit><latexit sha1_b ase64="sAKQk4fv24rOzgAwMxhTm9 Wsx54=">AAAB8HicbVBNSwMxEJ2tX 7V+VT16CRbBg5RdKdRjwUuPFeyHt MuSTbNtaJJdkqxYlv4KLx4U8erP8e a/MW33oK0PBh7vzTAzL0w408Z1v53 CxubW9k5xt7S3f3B4VD4+6eg4VYS2 Scxj1QuxppxJ2jbMcNpLFMUi5LQbT m7nfveRKs1ieW+mCfUFHkkWMYKNl R6egqx5JYPmLChX3Kq7AFonXk4qkK MVlL8Gw5ikgkpDONa677mJ8TOsDCO czkqDVNMEkwke0b6lEguq/Wxx8Axd WGWIoljZkgYt1N8TGRZaT0VoOwU2Y 73qzcX/vH5qohs/YzJJDZVkuShKOT Ixmn+PhkxRYvjUEkwUs7ciMsYKE2 MzKtkQvNWX10nnuuq5Ve+uVmnU8ji KcAbncAke1KEBTWhBGwgIeIZXeHOU 8+K8Ox/L1oKTz5zCHzifP3LYkB4=< /latexit>
… Input self 
attention 
layer
Decision
classfier
Rule self 
attention 
layer
r1
<latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit><latexit sha1_base64="Qh3uzsyK9GK8FuOJ4Cps4xLYLHs=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4 PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSgx54g2rNrbsLkHXiFaQGBVqD6ld/mLAs5gqZpMb0PDfFI KcaBZN8VulnhqeUTeiI9yxVNOYmyBenzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif18swuglyodIMuWLLRVEmCSZk/jcZCs0ZyqkllGlhbyVs TDVlaNOp2BC81ZfXSfuq7rl1775RazaKOMpwBudwCR5cQxPuoAU+MBjBM7zCmyOdF+fd+Vi2lpxi5hT+wPn8Af5HjYw=</latexit>
r2
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<latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit><latexit sha1_base64="23k5hj9mv0vpUcXAY3RSMY5bcNE=">AAAB9H icbVDLSgMxFL1TX7W+qi7dBIvgqsxIQZcFNy4r2Ae0Q8mkaRuax5hkCnXod7hxoYhbP8adf2OmnYW2HggczrmXe3KimDNjff/bK2xsbm3vFHdLe/sHh 0fl45OWUYkmtEkUV7oTYUM5k7RpmeW0E2uKRcRpO5rcZn57SrVhSj7YWUxDgUeSDRnB1knhU78nsB1rkUo175crftVfAK2TICcVyNHol796A0USQaUlH BvTDfzYhinWlhFO56VeYmiMyQSPaNdRiQU1YboIPUcXThmgodLuSYsW6u+NFAtjZiJyk1lEs+pl4n9eN7HDmzBlMk4slWR5aJhwZBXKGkADpimxfOYI Jpq5rIiMscbEup5KroRg9cvrpHVVDfxqcF+r1Gt5HUU4g3O4hACuoQ530IAmEHiEZ3iFN2/qvXjv3sdytODlO6fwB97nD3tBkoE=</latexit>
zirrelevant
<latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit><latexit sha1_base64="cmXPbPA3k7RAXZcMXiBD84brFe4=">AAAB/n icbVBNSwMxFMzWr1q/VsWTl2ARPJVdKeix4MVjBdsK7bJk09c2NMkuSbZQl4J/xYsHRbz6O7z5b8y2e9DWgcAw8x5vMlHCmTae9+2U1tY3NrfK25Wd3 b39A/fwqK3jVFFo0ZjH6iEiGjiT0DLMcHhIFBARcehE45vc70xAaRbLezNNIBBkKNmAUWKsFLonj2FPEDNSImNKAYcJkWYWulWv5s2BV4lfkCoq0Azdr 14/pqkAaSgnWnd9LzFBRpRhlMOs0ks1JISOyRC6lkoiQAfZPP4Mn1uljwexsk8aPFd/b2REaD0VkZ3Mo+plLxf/87qpGVwHGZNJakDSxaFByrGJcd4F 7jMF1PCpJYQqZrNiOiKKUGMbq9gS/OUvr5L2Zc33av5dvdqoF3WU0Sk6QxfIR1eogW5RE7UQRRl6Rq/ozXlyXpx352MxWnKKnWP0B87nD2/llmE=</l atexit>
…
x
<latexit sha1_base64="BJzBhsL wXSTB5Lw6Dgv99f7gkUY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW 4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15O KpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bH DojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLk oTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqt TyOIpzBOVyCB9dQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4g OM7g==</latexit><latexit sha1_base64="BJzBhsL wXSTB5Lw6Dgv99f7gkUY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW 4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15O KpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bH DojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLk oTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqt TyOIpzBOVyCB9dQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4g OM7g==</latexit><latexit sha1_base64="BJzBhsL wXSTB5Lw6Dgv99f7gkUY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW 4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15O KpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bH DojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLk oTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqt TyOIpzBOVyCB9dQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4g OM7g==</latexit><latexit sha1_base64="BJzBhsL wXSTB5Lw6Dgv99f7gkUY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW 4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15O KpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bH DojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLk oTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqt TyOIpzBOVyCB9dQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A4g OM7g==</latexit>
U
<latexit sha1_base64="i+1/OIq J7WOlfZ3Tw4+VUkqns5I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48tmFZoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhL1EFKNgkv0DT cCH1KFNA4FdsPJ7dzvPqHSPJH3ZppiENOR5BFn1Fip7Q+qNbfuLkDWiVeQ GhRoDapf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh 87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6 KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jrpXNU9t+61G7Vmo 4ijDGdwDpfgwTU04Q5a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+s94 zL</latexit><latexit sha1_base64="i+1/OIq J7WOlfZ3Tw4+VUkqns5I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48tmFZoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhL1EFKNgkv0DT cCH1KFNA4FdsPJ7dzvPqHSPJH3ZppiENOR5BFn1Fip7Q+qNbfuLkDWiVeQ GhRoDapf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh 87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6 KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jrpXNU9t+61G7Vmo 4ijDGdwDpfgwTU04Q5a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+s94 zL</latexit><latexit sha1_base64="i+1/OIq J7WOlfZ3Tw4+VUkqns5I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48tmFZoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhL1EFKNgkv0DT cCH1KFNA4FdsPJ7dzvPqHSPJH3ZppiENOR5BFn1Fip7Q+qNbfuLkDWiVeQ GhRoDapf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh 87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6 KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jrpXNU9t+61G7Vmo 4ijDGdwDpfgwTU04Q5a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+s94 zL</latexit><latexit sha1_base64="i+1/OIq J7WOlfZ3Tw4+VUkqns5I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48tmFZoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w 8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fiko5NMMfRZIhL1EFKNgkv0DT cCH1KFNA4FdsPJ7dzvPqHSPJH3ZppiENOR5BFn1Fip7Q+qNbfuLkDWiVeQ GhRoDapf/WHCshilYYJq3fPc1AQ5VYYzgbNKP9OYUjahI+xZKmmMOsgXh 87IhVWGJEqULWnIQv09kdNY62kc2s6YmrFe9ebif14vM9FNkHOZZgYlWy6 KMkFMQuZfkyFXyIyYWkKZ4vZWwsZUUWZsNhUbgrf68jrpXNU9t+61G7Vmo 4ijDGdwDpfgwTU04Q5a4AMDhGd4hTfn0Xlx3p2PZWvJKWZO4Q+czx+s94 zL</latexit>
R1
<latexit sha1_base64="vzdjoaD zv9nOg/w228vuA3tuVlE=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex KQI8BLx6jmAckS5idzCZD5rHMzAphyS948aCIV3/Im3/jbLIHTSxoKKq66 e6KEs6M9f1vr7SxubW9U96t7O0fHB5Vj086RqWa0DZRXOlehA3lTNK2ZZ bTXqIpFhGn3Wh6m/vdJ6oNU/LRzhIaCjyWLGYE21x6GAZoWK35dX8BtE6C gtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2 eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJ cFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78e3Ddqz UYRRxnO4BwuIYBraMIdtKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/AC PgjZY=</latexit><latexit sha1_base64="vzdjoaD zv9nOg/w228vuA3tuVlE=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex KQI8BLx6jmAckS5idzCZD5rHMzAphyS948aCIV3/Im3/jbLIHTSxoKKq66 e6KEs6M9f1vr7SxubW9U96t7O0fHB5Vj086RqWa0DZRXOlehA3lTNK2ZZ bTXqIpFhGn3Wh6m/vdJ6oNU/LRzhIaCjyWLGYE21x6GAZoWK35dX8BtE6C gtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2 eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJ cFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78e3Ddqz UYRRxnO4BwuIYBraMIdtKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/AC PgjZY=</latexit><latexit sha1_base64="vzdjoaD zv9nOg/w228vuA3tuVlE=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex KQI8BLx6jmAckS5idzCZD5rHMzAphyS948aCIV3/Im3/jbLIHTSxoKKq66 e6KEs6M9f1vr7SxubW9U96t7O0fHB5Vj086RqWa0DZRXOlehA3lTNK2ZZ bTXqIpFhGn3Wh6m/vdJ6oNU/LRzhIaCjyWLGYE21x6GAZoWK35dX8BtE6C gtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2 eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJ cFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78e3Ddqz UYRRxnO4BwuIYBraMIdtKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/AC PgjZY=</latexit><latexit sha1_base64="vzdjoaD zv9nOg/w228vuA3tuVlE=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex KQI8BLx6jmAckS5idzCZD5rHMzAphyS948aCIV3/Im3/jbLIHTSxoKKq66 e6KEs6M9f1vr7SxubW9U96t7O0fHB5Vj086RqWa0DZRXOlehA3lTNK2ZZ bTXqIpFhGn3Wh6m/vdJ6oNU/LRzhIaCjyWLGYE21x6GAZoWK35dX8BtE6C gtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2 eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJ cFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78e3Ddqz UYRRxnO4BwuIYBraMIdtKANBCbwDK/w5gnvxXv3PpatJa+YOYU/8D5/AC PgjZY=</latexit>
RnR
<latexit sha1_base64="9QkYS9H YIiCV3i5Jm1pK77jwtww=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPBi8da7Ae0IWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bY WZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRo GS91LNaRxK3g0nd3O/+8S1EYl6xGnK/ZiOlIgEo2ilbivIVdCaBdWaW3cX IOvEK0gNCjSD6tdgmLAs5gqZpMb0PTdFP6caBZN8VhlkhqeUTeiI9y1VN ObGzxfnzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif188wuvVzodI MuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81ZfXSeeq7rl17 +G61rgu4ijDGZzDJXhwAw24hya0gcEEnuEV3pzUeXHenY9la8kpZk7hD5 zPH0kRj3o=</latexit><latexit sha1_base64="9QkYS9H YIiCV3i5Jm1pK77jwtww=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPBi8da7Ae0IWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bY WZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRo GS91LNaRxK3g0nd3O/+8S1EYl6xGnK/ZiOlIgEo2ilbivIVdCaBdWaW3cX IOvEK0gNCjSD6tdgmLAs5gqZpMb0PTdFP6caBZN8VhlkhqeUTeiI9y1VN ObGzxfnzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif188wuvVzodI MuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81ZfXSeeq7rl17 +G61rgu4ijDGZzDJXhwAw24hya0gcEEnuEV3pzUeXHenY9la8kpZk7hD5 zPH0kRj3o=</latexit><latexit sha1_base64="9QkYS9H YIiCV3i5Jm1pK77jwtww=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPBi8da7Ae0IWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bY WZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRo GS91LNaRxK3g0nd3O/+8S1EYl6xGnK/ZiOlIgEo2ilbivIVdCaBdWaW3cX IOvEK0gNCjSD6tdgmLAs5gqZpMb0PTdFP6caBZN8VhlkhqeUTeiI9y1VN ObGzxfnzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif188wuvVzodI MuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81ZfXSeeq7rl17 +G61rgu4ijDGZzDJXhwAw24hya0gcEEnuEV3pzUeXHenY9la8kpZk7hD5 zPH0kRj3o=</latexit><latexit sha1_base64="9QkYS9H YIiCV3i5Jm1pK77jwtww=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0l E0GPBi8da7Ae0IWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bY WZemEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6nhUijeRo GS91LNaRxK3g0nd3O/+8S1EYl6xGnK/ZiOlIgEo2ilbivIVdCaBdWaW3cX IOvEK0gNCjSD6tdgmLAs5gqZpMb0PTdFP6caBZN8VhlkhqeUTeiI9y1VN ObGzxfnzsiFVYYkSrQthWSh/p7IaWzMNA5tZ0xxbFa9ufif188wuvVzodI MuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81ZfXSeeq7rl17 +G61rgu4ijDGZzDJXhwAw24hya0gcEEnuEV3pzUeXHenY9la8kpZk7hD5 zPH0kRj3o=</latexit>
· · ·<latexit sha1_base64="ggNYy28 tHbW2zILQMm4kk1oYvY8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bY WZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3Ua DkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGy TryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3 Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiF P2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG 7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn 8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28 tHbW2zILQMm4kk1oYvY8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bY WZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3Ua DkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGy TryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3 Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiF P2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG 7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn 8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28 tHbW2zILQMm4kk1oYvY8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bY WZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3Ua DkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGy TryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3 Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiF P2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG 7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn 8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28 tHbW2zILQMm4kk1oYvY8=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m koMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bY WZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3Ua DkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGy TryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3 Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiF P2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG 7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn 8AqiGPIQ==</latexit>
Rule
scorer
A1
<latexit sha1_base64="Kbzzmn1Oe6Ur0QF1ftChpfZF1ug=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8VLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+w eFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjp4WbgDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+ BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbC xlRRZmw6JRuCt/ryOmlfVT236t3XKo1aHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7OhjVs=</latexit><latexit sha1_base64="Kbzzmn1Oe6Ur0QF1ftChpfZF1ug=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8VLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+w eFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjp4WbgDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+ BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbC xlRRZmw6JRuCt/ryOmlfVT236t3XKo1aHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7OhjVs=</latexit><latexit sha1_base64="Kbzzmn1Oe6Ur0QF1ftChpfZF1ug=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8VLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+w eFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjp4WbgDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+ BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbC xlRRZmw6JRuCt/ryOmlfVT236t3XKo1aHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7OhjVs=</latexit><latexit sha1_base64="Kbzzmn1Oe6Ur0QF1ftChpfZF1ug=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8VLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+w eFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1Fjp4WbgDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+ BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbC xlRRZmw6JRuCt/ryOmlfVT236t3XKo1aHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP7OhjVs=</latexit>
AnR
<latexit sha1_base64="H9wlhGkXhTHP9mp8ey4PKoIiZyM=">AAAB7n icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cq9gPaEDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2 z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94iTlfkyHSkSCUbRS5ybIVfAwDao1t+7OQVaJV5AaFGgG1a/+IGFZzBUySY3pe W6Kfk41Cib5tNLPDE8pG9Mh71mqaMyNn8/PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdO3nQqUZcsUWi6JMEkzI7HcyEJozlBNLKNPC 3krYiGrK0CZUsSF4yy+vkvZF3XPr3v1lrXFZxFGGEziFc/DgChpwB01oAYMxPMMrvDmp8+K8Ox+L1pJTzBzDHzifPy7nj2k=</latexit><latexit sha1_base64="H9wlhGkXhTHP9mp8ey4PKoIiZyM=">AAAB7n icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cq9gPaEDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2 z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94iTlfkyHSkSCUbRS5ybIVfAwDao1t+7OQVaJV5AaFGgG1a/+IGFZzBUySY3pe W6Kfk41Cib5tNLPDE8pG9Mh71mqaMyNn8/PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdO3nQqUZcsUWi6JMEkzI7HcyEJozlBNLKNPC 3krYiGrK0CZUsSF4yy+vkvZF3XPr3v1lrXFZxFGGEziFc/DgChpwB01oAYMxPMMrvDmp8+K8Ox+L1pJTzBzDHzifPy7nj2k=</latexit><latexit sha1_base64="H9wlhGkXhTHP9mp8ey4PKoIiZyM=">AAAB7n icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cq9gPaEDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2 z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94iTlfkyHSkSCUbRS5ybIVfAwDao1t+7OQVaJV5AaFGgG1a/+IGFZzBUySY3pe W6Kfk41Cib5tNLPDE8pG9Mh71mqaMyNn8/PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdO3nQqUZcsUWi6JMEkzI7HcyEJozlBNLKNPC 3krYiGrK0CZUsSF4yy+vkvZF3XPr3v1lrXFZxFGGEziFc/DgChpwB01oAYMxPMMrvDmp8+K8Ox+L1pJTzBzDHzifPy7nj2k=</latexit><latexit sha1_base64="H9wlhGkXhTHP9mp8ey4PKoIiZyM=">AAAB7n icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi8cq9gPaEDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2 z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94iTlfkyHSkSCUbRS5ybIVfAwDao1t+7OQVaJV5AaFGgG1a/+IGFZzBUySY3pe W6Kfk41Cib5tNLPDE8pG9Mh71mqaMyNn8/PnZIzqwxIlGhbCslc/T2R09iYSRzazpjiyCx7M/E/r5dhdO3nQqUZcsUWi6JMEkzI7HcyEJozlBNLKNPC 3krYiGrK0CZUsSF4yy+vkvZF3XPr3v1lrXFZxFGGEziFc/DgChpwB01oAYMxPMMrvDmp8+K8Ox+L1pJTzBzDHzifPy7nj2k=</latexit>
· · ·<latexit sha1_base64="ggNYy28tHbW2zILQMm4kk1oYvY8=">AAAB7X icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/c HhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU /RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZW wsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28tHbW2zILQMm4kk1oYvY8=">AAAB7X icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/c HhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU /RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZW wsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28tHbW2zILQMm4kk1oYvY8=">AAAB7X icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/c HhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU /RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZW wsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqiGPIQ==</latexit><latexit sha1_base64="ggNYy28tHbW2zILQMm4kk1oYvY8=">AAAB7X icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/c HhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZ8BChWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU /RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZW wsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8AqiGPIQ==</latexit>
C
<latexit sha1_base64="y5YGHW4NRn032l4c2SASqYAwvmQ=">AAAB6H icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdCLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo +OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTxsLvPqHSPJYPZpagH9Gx5CFn1Fip1RiWK27VXYJsEi8nFcjRHJa/BqOYpRFKwwTVuu+5ifEzq gxnAuelQaoxoWxKx9i3VNIItZ8tD52TK6uMSBgrW9KQpfp7IqOR1rMosJ0RNRO97i3E/7x+asI7P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2o oszYbEo2BG/95U3Sual6btVr1Sr1Wh5HES7gEq7Bg1uowz00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Aka+MuQ==</latexit><latexit sha1_base64="y5YGHW4NRn032l4c2SASqYAwvmQ=">AAAB6H icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdCLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo +OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTxsLvPqHSPJYPZpagH9Gx5CFn1Fip1RiWK27VXYJsEi8nFcjRHJa/BqOYpRFKwwTVuu+5ifEzq gxnAuelQaoxoWxKx9i3VNIItZ8tD52TK6uMSBgrW9KQpfp7IqOR1rMosJ0RNRO97i3E/7x+asI7P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2o oszYbEo2BG/95U3Sual6btVr1Sr1Wh5HES7gEq7Bg1uowz00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Aka+MuQ==</latexit><latexit sha1_base64="y5YGHW4NRn032l4c2SASqYAwvmQ=">AAAB6H icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdCLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo +OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTxsLvPqHSPJYPZpagH9Gx5CFn1Fip1RiWK27VXYJsEi8nFcjRHJa/BqOYpRFKwwTVuu+5ifEzq gxnAuelQaoxoWxKx9i3VNIItZ8tD52TK6uMSBgrW9KQpfp7IqOR1rMosJ0RNRO97i3E/7x+asI7P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2o oszYbEo2BG/95U3Sual6btVr1Sr1Wh5HES7gEq7Bg1uowz00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Aka+MuQ==</latexit><latexit sha1_base64="y5YGHW4NRn032l4c2SASqYAwvmQ=">AAAB6H icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdCLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo +OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTxsLvPqHSPJYPZpagH9Gx5CFn1Fip1RiWK27VXYJsEi8nFcjRHJa/BqOYpRFKwwTVuu+5ifEzq gxnAuelQaoxoWxKx9i3VNIItZ8tD52TK6uMSBgrW9KQpfp7IqOR1rMosJ0RNRO97i3E/7x+asI7P+MySQ1KtloUpoKYmCy+JiOukBkxs4Qyxe2thE2o oszYbEo2BG/95U3Sual6btVr1Sr1Wh5HES7gEq7Bg1uowz00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8Aka+MuQ==</latexit>
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<latexit sha1_base64="8v5kiaA9t7Fx9mcIlNKMYFYePVo=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4 PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6iIZ8WK25dXcBsk68gtSgQGtY/RqMEpbFKA0TVOu+56bGz 6kynAmcVQaZxpSyCY2wb6mkMWo/X5w6IxdWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEN37OZZoZlGy5KMwEMQmZ/01GXCEzYmoJZYrbWwkb U0WZselUbAje6svrpHNV99y6d9+oNRtFHGU4g3O4BA+uoQl30II2MIjgGV7hzRHOi/PufCxbS04xcwp/4Hz+AEJ0jbk=</latexit><latexit sha1_base64="8v5kiaA9t7Fx9mcIlNKMYFYePVo=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4 PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6iIZ8WK25dXcBsk68gtSgQGtY/RqMEpbFKA0TVOu+56bGz 6kynAmcVQaZxpSyCY2wb6mkMWo/X5w6IxdWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEN37OZZoZlGy5KMwEMQmZ/01GXCEzYmoJZYrbWwkb U0WZselUbAje6svrpHNV99y6d9+oNRtFHGU4g3O4BA+uoQl30II2MIjgGV7hzRHOi/PufCxbS04xcwp/4Hz+AEJ0jbk=</latexit><latexit sha1_base64="8v5kiaA9t7Fx9mcIlNKMYFYePVo=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4 PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6iIZ8WK25dXcBsk68gtSgQGtY/RqMEpbFKA0TVOu+56bGz 6kynAmcVQaZxpSyCY2wb6mkMWo/X5w6IxdWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEN37OZZoZlGy5KMwEMQmZ/01GXCEzYmoJZYrbWwkb U0WZselUbAje6svrpHNV99y6d9+oNRtFHGU4g3O4BA+uoQl30II2MIjgGV7hzRHOi/PufCxbS04xcwp/4Hz+AEJ0jbk=</latexit><latexit sha1_base64="8v5kiaA9t7Fx9mcIlNKMYFYePVo=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4 PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6iIZ8WK25dXcBsk68gtSgQGtY/RqMEpbFKA0TVOu+56bGz 6kynAmcVQaZxpSyCY2wb6mkMWo/X5w6IxdWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEN37OZZoZlGy5KMwEMQmZ/01GXCEzYmoJZYrbWwkb U0WZselUbAje6svrpHNV99y6d9+oNRtFHGU4g3O4BA+uoQl30II2MIjgGV7hzRHOi/PufCxbS04xcwp/4Hz+AEJ0jbk=</latexit>
hi
<latexit sha1_base64="EtR5b7t+XdzbNQGDeG4n6cxuEuQ=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+w eFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6GA/4oFpz6+4CZJ14BalBgdag+tUfJiyLURomqNY9z01Nk FNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjFxYZUiiRNmShizU3xM5jbWexqHtjKkZ61VvLv7n9TIT3QQ5l2lmULLloigTxCRk/jcZcoXMiKkllClubyVs TBVlxqZTsSF4qy+vk/ZV3XPr3n2j1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c4L86787FsLTnFzCn8gfP5A0P6jbo=</latexit><latexit sha1_base64="EtR5b7t+XdzbNQGDeG4n6cxuEuQ=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+w eFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6GA/4oFpz6+4CZJ14BalBgdag+tUfJiyLURomqNY9z01Nk FNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjFxYZUiiRNmShizU3xM5jbWexqHtjKkZ61VvLv7n9TIT3QQ5l2lmULLloigTxCRk/jcZcoXMiKkllClubyVs TBVlxqZTsSF4qy+vk/ZV3XPr3n2j1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c4L86787FsLTnFzCn8gfP5A0P6jbo=</latexit><latexit sha1_base64="EtR5b7t+XdzbNQGDeG4n6cxuEuQ=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+w eFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6GA/4oFpz6+4CZJ14BalBgdag+tUfJiyLURomqNY9z01Nk FNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjFxYZUiiRNmShizU3xM5jbWexqHtjKkZ61VvLv7n9TIT3QQ5l2lmULLloigTxCRk/jcZcoXMiKkllClubyVs TBVlxqZTsSF4qy+vk/ZV3XPr3n2j1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c4L86787FsLTnFzCn8gfP5A0P6jbo=</latexit><latexit sha1_base64="EtR5b7t+XdzbNQGDeG4n6cxuEuQ=">AAAB6n icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+w eFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ6GA/4oFpz6+4CZJ14BalBgdag+tUfJiyLURomqNY9z01Nk FNlOBM4q/QzjSllEzrCnqWSxqiDfHHqjFxYZUiiRNmShizU3xM5jbWexqHtjKkZ61VvLv7n9TIT3QQ5l2lmULLloigTxCRk/jcZcoXMiKkllClubyVs TBVlxqZTsSF4qy+vk/ZV3XPr3n2j1mwUcZThDM7hEjy4hibcQQt8YDCCZ3iFN0c4L86787FsLTnFzCn8gfP5A0P6jbo=</latexit>
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<latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it><latexit sha1_base64="UMvom97kWv8j4eUEwQDxge3lRDI=">AAAB+3 icbVDLSsNAFL3xWesr1qWbYBFclUQKuiy4cVnBPqANYTKdtENnJnFmItaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMvc88JE0aVdt1va219Y3Nru7JT3d3bP zi0j2pdFacSkw6OWSz7IVKEUUE6mmpG+okkiIeM9MLpdeH3HohUNBZ3epYQn6OxoBHFSBspsGtPwZAjPZE8o+I+pZLkgV13G+4czirxSlKHEu3A/hqOY pxyIjRmSKmB5ybaz5DUFDOSV4epIgnCUzQmA0MF4kT52fz23DkzysiJYmme0M5c/b2RIa7UjIdmsrhTLXuF+J83SHV05ZtQSaqJwIuPopQ5OnaKIpyR yYo1mxmCsKTmVgdPkERYm7qqpgRvOfIq6V40PLfh3TbrrWZZRwVO4BTOwYNLaMENtKEDGB7hGV7hzcqtF+vd+liMrlnlzjH8gfX5AwTwlQQ=</latex it>
Figure 2: The Entailment-driven Extract and Edit network.
rules. The user presents a scenario describing their
situation, and asks the system an underspecified
question. In order to answer the user’s question,
the system must ask the user a series of follow-up
questions to determine whether the user satisfies
the set of decision rules.
The key challenges in CMR are to identify im-
plicit rules present in the document, understand
which rules are necessary to answer the ques-
tion, and inquire about necessary rules that are
not entailed by the conversation history by ask-
ing follow-up questions. The three core mod-
ules of E3, the extraction, entailment, and de-
cision modules, combine to address these chal-
lenges. Figure 2 illustrates the components of E3.
For ease of exposition, we describe E3 for a sin-
gle turn in the conversation. To make the refer-
ences concrete in the following sections, we use as
an example the inputs and outputs from Figure 1.
This example describes a turn in a conversation in
which the system helps the user determine whether
they need to pay UK taxes on their pension.
3.1 Extraction module
The extraction module extracts spans from the
document that correspond to latent rules. Let
xD, xQ, xS , xH,i denote words in the rule text,
question, scenario, and the inquiry and user re-
sponse during the ith previous turn of the dia-
logue after N turns have passed. We concate-
nate these inputs into a single sequence x =
[xQ;xD;xS ;xH,1; · · ·xH,N ] joined by sentinel to-
kens that mark the boundaries of each input. To
encode the input for the extraction module, we use
BERT, a transformer-based model (Vaswani et al.,
2017) that achieves consistent gains on a variety
of NLP tasks (Devlin et al., 2019). We encode
x using the BERT encoder, which first converts
words into word piece tokens (Wu et al., 2016),
then embeds these tokens along with their posi-
tional embeddings and segmentation embeddings.
These embeddings are subsequently encoded via a
transformer network, which allows for inter-token
attention at each layer. Let nx be the number
of tokens in the concatenated input x and dU be
the output dimension of the BERT encoder. For
brevity, we denote the output of the BERT encoder
as U = BERT(x) ∈ Rnx×dU and refer readers
to Devlin et al. (2019) for detailed architecture.
In order to extract the implicit decision rules
from the document, we compute a start score αi
and an end score βi for each ith token as
αi = σ (WαUi + bα) ∈ R (1)
βi = σ (WβUi + bβ) ∈ R (2)
where Wα,Wβ ∈ RdU , bα, bβ ∈ R, and σ is the
sigmoid function.
For each position si where αi is larger than
some threshold τ , we find the closest proceeding
position ei ≥ si where βei > τ . Each pair (si, ei)
then forms an extracted span corresponding to a
rule Ri expressed in the rule text. In the example
in Figure 1, the correct extracted spans are “UK
resident” and “UK civil service pensions”.
For the ith rule, we use self-attention to build a
representation Ai over the span (si, ei).
γk = WγUk + bγ ∈ R, si ≤ k ≤ ei (3)
γk = softmax (γ)k ∈ R, si ≤ k ≤ ei (4)
Ai =
ei∑
k=si
γkUk ∈ RdU (5)
where Wγ ∈ RdU and bγ ∈ R. Here, γk, γk
are respectively the unnormalized and normalized
scores for the self-attention layer.
Let nR denote the number spans in the rule text,
each of which corresponds to a ground truth rule.
The rule extraction loss is computed as the sum of
the binary cross entropy losses for each rule Ri.
Lre =
nR∑
i
Lstart,i + Lend,i (6)
Let nD denote the number of tokens in the rule
text, si, ei the ground truth start and end positions
for the ith rule, and 1f the indicator function that
returns 1 if and only if the condition f holds. Re-
call from Eq (1) that αj and βj denote the proba-
bilities that token j is the start and end of a rule.
The start and end binary cross entropy losses for
the ith rule are computed as
Lstart,i = −
nD∑
j
1j=si log (αj) + 1j 6=si log (1− αj)
Lend,i = −
nD∑
j
1j=ei log (βj) + 1j 6=ei log (1− βj)
3.2 Entailment module
Given the extracted rules R = {R1, · · ·RnR}, the
entailment module estimates whether each rule is
entailed by the conversation history, so that the
model can subsequently inquire about rules that
are not entailed. For the example in Figure 1, the
rule “UK resident” is entailed by the previous in-
quiry “Are you a UK resident”. In contrast, the
rule “UK civil service pensions” is not entailed by
either the scenario or the conversation history, so
the model needs to inquire about it. In this partic-
ular case the scenario does not entail any rule.
For each extracted rule, we compute a score
that indicates the extent to which this particular
rule has already been discussed in the initial sce-
nario S and in previous turns Q. In particular, let
N(Ri, S) denote the number of tokens shared by
Ri and S, N(Ri) the number of tokens in Ri, and
N(S) the number of tokens in S. We compute the
scenario entailment score gi as
pr(Ri, S) =
N(Ri, S)
N(Ri)
(7)
re(Ri, S) =
N(Ri, S)
N(S)
(8)
gi = f1(Ri, S) =
2pr(Ri, S)re(Ri, S)
pr(Ri, S) + re(Ri, S)
(9)
where pr, re, and f1 respectively denote the pre-
cision, recall, and F1 scores. We compute a simi-
lar score to represent the extent to which the rule
Ri has been discussed in previous inquiries. Let
Qk denote tokens in the kth previous inquiry. We
compute the history entailment score hi between
the extracted rule Ri and all nH previous inquiries
in the conversation history as
hi = max
k=1,···nH
f1(Ri, Qk) (10)
The final representation of the ith rule, Ai, is then
the concatenation of the span self-attention and the
entailment scores.
Ai = [Ai; gi;hi] ∈ RdU+2 (11)
where [x; y] denotes the concatenation of x and
y. We also experiment with embedding and en-
coding similarity based approaches to compute en-
tailment, but find that this F1 approach performs
the best. Because the encoder utilizes cross atten-
tion between different components of the input,
the representations U and Ai are able to capture
notions of entailment. However, we find that ex-
plicitly scoring entailment via the entailment mod-
ule further discourages the model from making re-
dundant inquiries.
3.3 Decision module
Given the extracted rules R and the entailment-
enriched representations for each rule Ai, the de-
cision module decides on a response to the user.
These include answering yes/no to the user’s
original question, determining that the rule text is
irrelevant to the question, or inquiring about
a rule that is not entailed but required to answer
the question. For the example in Figure 1, the rule
“UK civil service pensions” is not entailed, hence
the correct decision is to ask a follow-up question
about whether the user receives this pension.
We start by computing a summary C of the in-
put using self-attention
φk = WφUk + bφ ∈ R (12)
φk = softmax
(
φ
)
k
∈ R (13)
C =
ei∑
k=si
φkUk ∈ RdU (14)
where Wφ ∈ RdU , bφ ∈ R, and φ, φ are re-
spectively the unnormalized and normalized self-
attention weights. Next, we score the choices
yes, no, irrelevant, and inquire.
z = WzC + bz ∈ R4 (15)
where z is a vector containing a class score
for each of the yes, no, irrelevant, and
inquire decisions.
For inquiries, we compute an inquiry score ri
for each extracted rule Ri.
ri =WzAi + bz ∈ R (16)
where Wz ∈ RdU+2 and bz ∈ R. Let k indicate
the correct decision, and i indicate the correct in-
quiry, if the model is supposed to make an inquiry.
The decision loss is
Ldec = − log softmax(z)k (17)
−1k=inquire log softmax(r)i
During inference, the model first determines the
decision d = argmaxkzk. If the decision d is
inquire, the model asks a follow-up question
about the ith rule such that i = argmaxjrj . Oth-
erwise, the model concludes the dialogue with d.
Rephrasing rule into question via editor. In
the event that the model chooses to make an in-
quiry about an extracted rule Ri, Ri is given to
an subsequent editor to rephrase into a follow-up
question. For the example in 1, the editor edits the
span “UK civil service pensions” into the follow-
up question “Are you receiving UK civil service
pensions?” Figure 3 illustrates the editor.
The editor takes as input xedit = [Ri;xD], the
concatenation of the extracted rule to rephrase Ri
and the rule text xD. As before, we encode using
a BERT encoder to obtain Uedit = BERT(xedit).
The encoder is followed by two decoders that re-
spective generate the pre-span editRi,pre and post-
span edit Ri,post. For the example in Figure 1,
given the span “UK civil service pensions”, the
pre-span and post span edits that form the question
“Are you receiving UK civil service pensions?”
are respectively “Are you receiving” and “?”
To perform each edit, we employ an attentive
decoder (Bahdanau et al., 2015) with Long Short-
Term Memory (LSTM) (Hochreiter and Schmid-
huber, 1997). Let ht denote the decoder state at
time t. We compute attention at over the input.
ζk = Ueditht−1 ∈ R (18)
ζk = softmax(ζ)k ∈ R (19)
at =
∑
k
ζkUedit,k ∈ RdU (20)
Let V ∈ RnV ×dV denote the embedding ma-
trix corresponding to nV tokens in the vocabulary.
Proposed 
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<latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit><latexit sha1_base64="I1M3fGSWO3kv4+L5LyBLnhP0+WU=">AAAB6 nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCHjxWtB/QhrLZTtqlm03Y3Ygl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ 3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj65nffkSleSwfzCRBP6JDyUPOqLHS/VP/pl+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1 Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/8jMskNSjZYlGYCmJiMvubDLhCZsT EEsoUt7cSNqKKMmPTKdkQvOWXV0nrouq5Ve+uVqnX8jiKcAKncA4eXEIdbqEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QMkRo2l</latexit>
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<latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit><latexit sha1_base64="Bz83/3D2qKkrNUWUrrgo/f5oyiQ=">AAAB/ HicbVBNS8NAFHypX7V+RXv0slgED1ISKeix4MVjFVsLbQib7aZdutmE3Y0QQv0rXjwo4tUf4s1/46bNQVsHFoZ5b3izEyScKe0431ZlbX1jc6u6Xd vZ3ds/sA+PeipOJaFdEvNY9gOsKGeCdjXTnPYTSXEUcPoQTK+L+cMjlYrF4l5nCfUiPBYsZARrI/l2/c7P2TkaRlhPZJQb72zm2w2n6cyBVolbkg aU6Pj213AUkzSiQhOOlRq4TqK9HEvNCKez2jBVNMFkisd0YKjAEVVePg8/Q6dGGaEwluYJjebqb0eOI6WyKDCbRUi1PCvE/2aDVIdXXs5EkmoqyOJ QmHKkY1Q0gUZMUqJ5ZggmkpmsiEywxESbvmqmBHf5y6ukd9F0naZ722q0W2UdVTiGEzgDFy6hDTfQgS4QyOAZXuHNerJerHfrY7FasUpPHf7A+vwB 3eeU3Q==</latexit>
xedit
<latexit sha1_base64="rLHYFr2yGjRP7ghXVdRwZNX4urM=">AAAB+ HicbVDLSsNAFL2pr1ofjbp0M1gEVyWRgi4LblxWsA9oQ5hMJu3QySTMTMQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcqZ0o7zbVU2Nre2d6q7tb 39g8O6fXTcU0kmCe2ShCdyEGBFORO0q5nmdJBKiuOA034wvSn8/gOViiXiXs9S6sV4LFjECNZG8u36oz+KsZ7IOKch03PfbjhNZwG0TtySNKBEx7 e/RmFCspgKTThWaug6qfZyLDUjnM5ro0zRFJMpHtOhoQLHVHn5IvgcnRslRFEizRMaLdTfGzmOlZrFgZksQqpVrxD/84aZjq69nIk001SQ5aEo40g nqGgBhUxSovnMEEwkM1kRmWCJiTZd1UwJ7uqX10nvsuk6Tfeu1Wi3yjqqcApncAEuXEEbbqEDXSCQwTO8wpv1ZL1Y79bHcrRilTsn8AfW5w91u5ON </latexit><latexit sha1_base64="rLHYFr2yGjRP7ghXVdRwZNX4urM=">AAAB+ HicbVDLSsNAFL2pr1ofjbp0M1gEVyWRgi4LblxWsA9oQ5hMJu3QySTMTMQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcqZ0o7zbVU2Nre2d6q7tb 39g8O6fXTcU0kmCe2ShCdyEGBFORO0q5nmdJBKiuOA034wvSn8/gOViiXiXs9S6sV4LFjECNZG8u36oz+KsZ7IOKch03PfbjhNZwG0TtySNKBEx7 e/RmFCspgKTThWaug6qfZyLDUjnM5ro0zRFJMpHtOhoQLHVHn5IvgcnRslRFEizRMaLdTfGzmOlZrFgZksQqpVrxD/84aZjq69nIk001SQ5aEo40g nqGgBhUxSovnMEEwkM1kRmWCJiTZd1UwJ7uqX10nvsuk6Tfeu1Wi3yjqqcApncAEuXEEbbqEDXSCQwTO8wpv1ZL1Y79bHcrRilTsn8AfW5w91u5ON </latexit><latexit sha1_base64="rLHYFr2yGjRP7ghXVdRwZNX4urM=">AAAB+ HicbVDLSsNAFL2pr1ofjbp0M1gEVyWRgi4LblxWsA9oQ5hMJu3QySTMTMQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcqZ0o7zbVU2Nre2d6q7tb 39g8O6fXTcU0kmCe2ShCdyEGBFORO0q5nmdJBKiuOA034wvSn8/gOViiXiXs9S6sV4LFjECNZG8u36oz+KsZ7IOKch03PfbjhNZwG0TtySNKBEx7 e/RmFCspgKTThWaug6qfZyLDUjnM5ro0zRFJMpHtOhoQLHVHn5IvgcnRslRFEizRMaLdTfGzmOlZrFgZksQqpVrxD/84aZjq69nIk001SQ5aEo40g nqGgBhUxSovnMEEwkM1kRmWCJiTZd1UwJ7uqX10nvsuk6Tfeu1Wi3yjqqcApncAEuXEEbbqEDXSCQwTO8wpv1ZL1Y79bHcrRilTsn8AfW5w91u5ON </latexit><latexit sha1_base64="rLHYFr2yGjRP7ghXVdRwZNX4urM=">AAAB+ HicbVDLSsNAFL2pr1ofjbp0M1gEVyWRgi4LblxWsA9oQ5hMJu3QySTMTMQa+iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcqZ0o7zbVU2Nre2d6q7tb 39g8O6fXTcU0kmCe2ShCdyEGBFORO0q5nmdJBKiuOA034wvSn8/gOViiXiXs9S6sV4LFjECNZG8u36oz+KsZ7IOKch03PfbjhNZwG0TtySNKBEx7 e/RmFCspgKTThWaug6qfZyLDUjnM5ro0zRFJMpHtOhoQLHVHn5IvgcnRslRFEizRMaLdTfGzmOlZrFgZksQqpVrxD/84aZjq69nIk001SQ5aEo40g nqGgBhUxSovnMEEwkM1kRmWCJiTZd1UwJ7uqX10nvsuk6Tfeu1Wi3yjqqcApncAEuXEEbbqEDXSCQwTO8wpv1ZL1Y79bHcrRilTsn8AfW5w91u5ON </latexit>
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Figure 3: The editor of E3.
To generate the tth token wt, we use weight tying
between the output layer and the embedding ma-
trix (Press and Wolf, 2017).
vt = embed(V,wt−1) (21)
ht = LSTM([vt; at], ht−1) ∈ RdU (22)
ot = Wo[ht; at] + bo ∈ RdV (23)
p(wt) = softmax(V ot) ∈ RnV (24)
wt = argmaxkp(wt)k (25)
We use a separate attentive decoder to gener-
ate the pre-span edit Ri,pre and the post-span edit
Ri,post. The decoders share the embedding matrix
and BERT encoder but do not share other parame-
ters. The output of the editor is the concatenation
of tokens [Ri,pre;Ri;Ri,post].
The editing loss consists of the sequential cross
entropy losses from generating the pre-span edit
and the post-span edit. Let npre denote the number
of tokens and wˆt,pre the tth tokens in the ground
truth pre-span edit. The pre-span loss is
Lpre = −
npre∑
t
log p(wˆt,pre) (26)
The editing loss is then the sum of the pre-span
and post-span losses, the latter of which is ob-
tained in a manner similar to Eq (26).
Ledit = Lpre + Lpost (27)
4 Experiment
We train and evaluate the Entailment-driven Ex-
tract and Edit network on the ShARC CMR
dataset. In particular, we compare our method
to three other models. Two of these models
are proposed by Saeidi et al. (2018). They are
an attentive sequence-to-sequence model that at-
tends to the concatenated input and generates
the response token-by-token (Seq2Seq), and a
strong hand-engineered pipeline model with sub-
models for entailment, classification, and genera-
tion (Pipeline). For the latter, Saeidi et al. (2018)
Model Micro Acc. Macro Acc. BLEU1 BLEU4 Comb.
Seq2Seq 44.8 42.8 34.0 7.8 3.3
Pipeline 61.9 68.9 54.4 34.4 23.7
BERTQA 63.6 70.8 46.2 36.3 25.7
E3 (ours) 67.6 73.3 54.1 38.7 28.4
Table 1: Model performance on the blind, held-out test set of ShARC. The evaluation metrics are micro and macro-
averaged accuracy in classifying bewteen the decisions yes, no, irrelevant, and inquire. In the event of
an inquiry, the generated follow-up question is further evaluated using the BLEU score. In addition to official
evaluation metrics, we also show a combined metric (“Comb.”), which is the product between the macro-averaged
accuracy and the BLEU4 score.
show that these sub-models outperform neural
models such as the entailment model by Parikh
et al. (2016), and that the combined pipeline
outperforms the attentive sequence-to-sequence
model. In addition, we propose an extractive
QA baseline based on BERT (BERTQA). Simi-
lar models achieved state-of-the-art on a variety
of QA tasks (Rajpurkar et al., 2016; Reddy et al.,
2019). We refer readers to Section A.1 of the ap-
pendices for implementation details BERTQA.
4.1 Experimental setup
We tokenize using revtok1 and part-of-speech tag
(for the editor) using Stanford CoreNLP (Manning
et al., 2014). We fine-tune the smaller, uncased
pretrained BERT model by Devlin et al. (2019)
(e.g. bert-base-uncased).2 We optimize us-
ing ADAM (Kingma and Ba, 2015) with an initial
learning rate of 5e-5 and a warm-up rate of 0.1.
We regularize using Dropout (Srivastava et al.,
2014) after the BERT encoder with a rate of 0.4.
To supervise rule extraction, we reconstruct full
dialogue trees from the ShARC training set and
extract all follow-up questions as well as bullet
points from each rule text and its corresponding di-
alogue tree. We then match these extracted clauses
to spans in the rule text, and consider these noisy
matched spans as supervision for rule extraction.
During inference, we use heuristic bullet point ex-
traction3 in conjunction with spans extracted by
the rule extraction module. This results in minor
performance improvements ( ∼ 1% micro/macro
acc.) over only relying on the rule extraction mod-
ule. In cases where one rule fully covers another,
1https://github.com/jekbradbury/revtok
2We use the BERT implementation from
https://github.com/huggingface/
pytorch-pretrained-BERT
3We extract spans from the text that starts with the “*”
character and ends with another “*” character or a new line.
we discard the covered shorter rule. Section A.2
details how clause matching is used to obtain noisy
supervision for rule extraction.
We train the editor separately, as jointly training
with a shared encoder worsens performance. The
editor is trained by optimizing Ledit while the rest
of the model is trained by optimizing Ldec+λLre.
We use a rule extraction threshold of τ = 0.5 and
a rule extraction loss weight of λ = 400. We
perform early stopping using the product of the
macro-averaged accuracy and the BLEU4 score.
For the editor, we use fixed, pretrained embed-
dings from GloVe (Pennington et al., 2014), and
use dropout after input attention with a rate of 0.4.
Before editing retrieved rules, we remove prefix
and suffix adpositions, auxiliary verbs, conjunc-
tions, determiners, or punctuation. We find that
doing so allows the editor to convert some ex-
tracted rules (e.g. or sustain damage) into sensible
questions (e.g. did you sustain damage?).
4.2 Results
Our performance on the development and the
blind, held-out test set of ShARC is shown in Ta-
ble 1. Compared to previous results, E3 achieves
a new state-of-the-art, obtaining best performance
on micro and macro-averaged decision classifica-
tion accuracy and BLEU4 scores while maintain-
ing similar BLEU1 scores. These results show
that E3 both answers the user’s original question
more accurately, and generates more coherent and
relevant follow-up questions. In addition, Fig-
ure 4 shows that because E3 explicitly extracts im-
plicit rules from the document, the model’s pre-
dictions are explainable in the sense that the user
can verify the correctness of the extracted rules
and observe how the scenario and previous inter-
actions ground to the extracted rules.
#  1. Overview
You get the Additional State Pension 
automatically if you’re eligible for it, unless 
you’ve contracted out of it.
At no time were my contributions lower than any 
else’s in the SERP or ever paid into a private 
pension.
Do I get additional state pension automatically?
Have you contracted out of the state?
Yes
Yes: 0.01 No: 0.99 Irrelevant: 0.00 Inquire: 0.0
No
Rule text
Scenario
Question
Previous interactions
Decision
Model response
No
Ground truth answer
Are you eligible for it?
Yes
0.28 0.67 0.00
0.72 0.55 0.00
(a)
If you are a female Vietnam Veteran with a child 
who has a birth defect or you are a child of a 
female Vietnam with a birth defect, the child may 
be eligible for VA-financed care.
I make $14,000 and would like to keep making that 
until I return to Zimbabwe.
Is my child eligible for VA-financed health care?
Rule text
Scenario
Question
Yes: 0.04 No: 0.04 Irrelevant: 0.00 Inquire: 0.92
Are you female Vietnam Veteran with a child who 
has a birth defect?
Previous interactions
Decision
Model response
Are you a female Vietnam Veteran?
Ground truth answer
0.66 0.00 0.00
0.34 0.00 0.00
(b)
Figure 4: Predictions by E3. Extracted spans are underlined in the text. The three scores are the inquiry score ri
(blue), history entailment score hi (red), and scenario entailment score gi (green) of the nearest extracted span.
Model Micro Acc. Macro Acc. BLEU1 BLEU4 Comb.
E3 68.0 73.4 66.9 53.7 39.4
-edit 68.0 73.4 53.1 46.2 31.4
-edit, entail 68.0 73.1 50.2 40.3 29.5
-edit, entail, extract (BERTQA) 63.4 70.6 47.4 37.4 23.7
Table 2: Ablation study of E3 on the development set of ShARC. The ablated variants of E3 include versions:
without the editor; without the editor and entailment module; without the editor, entailment module, and extraction
module, which reduces to the BERT for question answering model by Devlin et al. (2019).
4.3 Ablation study
Table 2 shows an ablation study of E3 on the de-
velopment set of ShARC.
Retrieval outperforms word generation.
BERTQA (“-edit, entail, extract”), which E3 re-
duces to after removing the editor, entailment,
and extraction modules, presents a strong baseline
that exceeds previous results on all metrics except
for BLEU1. This variant inquires about spans ex-
tracted from the text, which, while more relevant
as indicated by the higher BLEU4 score, does not
have the natural qualities of a question, hence it
has a lower BLEU1. Nonetheless, the large gains
of BERTQA over the attentive Seq2Seq model
shows that retrieval is a more promising technique
for asking follow-up questions than word-by-word
generation. Similar findings were reported for
question answering by Yatskar (2019).
Extraction of document structure facilitates
generalization. Adding explicit extraction of
rules in the document (“-edit, entail”) forces the
model to interpret all rules in the document ver-
sus only focusing on extracting the next inquiry.
This results in better performance in both decision
classification and inquiry relevance compared to
the variant that is not forced to interpret all rules.
Modeling entailment improves rule retrieval.
The “-edit” model explicitly models whether an
extracted rule is entailed by the user scenario and
previous turns. Modeling entailment allows the
model to better predict whether a rule is entailed,
ye
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Figure 5: Confusion matrix of decision predictions on
the development set of ShARC.
and thus more often inquire about rules that are
not entailed. Figure 4a illustrates one such exam-
ple in which both extracted rules have high entail-
ment score, and the model chooses to conclude the
dialogue by answering no instead of making fur-
ther inquiries. Adding entailment especially im-
proves in BLEU4 score, as the inquiries made by
the model are more relevant and appropriate.
Editing retrieved rules results in more fluid
questions. While E3 without the editor is able to
retrieve rules that are relevant, these spans are not
fluent questions that can be presented to the user.
The editor is able to edit the extracted rules into
more fluid and coherent questions, which results
further gains particularly in BLEU1.
4.4 Error analysis
In addition to ablation studies, we analyze er-
rors E3 makes on the development set of ShARC.
Decision errors. Figure 5 shows the confusion
matrix of decisions. We specifically examine ex-
amples in which E3 produces an incorrect deci-
sion. On the ShARC development set there are
726 such cases, which correspond to a 32.0% er-
ror rate. We manually analyze 100 such exam-
ples to identify commons types of errors. Within
these, in 23% of examples, the model attempts to
answer the user’s initial question without resolv-
ing a necessary rule despite successfully extract-
ing the rule. In 19% of examples, the model iden-
tifies and inquires about all necessary rules but
comes to the wrong conclusion. In 18% of exam-
ples, the model makes a redundant inquiry about a
rule that is entailed. In 17% of examples, the rule
text contains ambiguous rules. Figure 4b contains
one such example in which the annotator identi-
fied the rule “a female Vietnam Veteran”, while
the model extracted an alternative longer rule “a
female Vietnam Veteran with a child who has a
birth defect”. Finally, in 13% of examples, the
model fails to extract some rule from the docu-
ment. Other less common forms of errors include
failures by the entailment module to perform nu-
merical comparison, complex rule procedures that
are difficult to deduce, and implications that re-
quire world knowledge. These results suggests
that improving the decision process after rule ex-
traction is an important area for future work.
Inquiry quality. On 340 examples (15%) in the
ShARC development set, E3 generates an inquiry
when it is supposed to. We manually analyze 100
such examples to gauge the quality of generated
inquiries. On 63% of examples, the model gener-
ates an inquiry that matches the ground-truth. On
14% of examples, the model makes inquires in a
different order than the annotator. On 12% of ex-
amples, the inquiry refers to an incorrect subject
(e.g. “are you born early” vs. “is your baby born
early”. This usually results from editing an entity-
less bullet point (“* born early”). On 6% of exam-
ples, the inquiry is lexically similar to the ground
truth but has incorrect semantics (e.g. “do you
need savings” vs. “is this information about your
savings”). Again, this tends to result from editing
short bullet points (e.g. “* savings”). These results
indicate that when the model correctly chooses to
inquire, it largely inquires about the correct rule.
They also highlight a difficulty in evaluating CMR
— there can be several correct orderings of in-
quiries for a document.
5 Conclusion
We proposed the Entailment-driven Extract and
Edit network (E3), a conversational machine read-
ing model that extracts implicit decision rules
from text, computes whether each rule is entailed
by the conversation history, inquires about rules
that are not entailed, and answers the user’s ques-
tion. E3 achieved a new state-of-the-art result on
the ShARC CMR dataset, outperforming existing
systems as well as a new extractive QA baseline
based on BERT. In addition to achieving strong
performance, we showed that E3 provides a more
explainable alternative to prior work which do not
model document structure.
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A Appendices
A.1 BertQA Baseline
Our BertQA baseline follows that proposed by De-
vlin et al. (2019) for the Stanford Question
Answering Dataset (SQuAD) (Rajpurkar et al.,
2016). Due to the differences in context between
ShARC and SQuAD, we augment the input to
the BERTQA model in a manner similar to Sec-
tion 3.1. The distinction here is that we addition-
ally add the decision types “yes”, “no”, and “ir-
relevant” as parts of the input such that the prob-
lem is fully solvable via span extraction. Similar
to Section 3.1, let U denote the BERT encoding of
the length-n input sequence. The BERTQA model
predicts a start score s and an end score e.
s = softmax(UWs + bs) ∈ Rn (28)
e = softmax(UWe + be) ∈ Rn (29)
We take the answer as the span (i, j) that gives
the highest score siej such that j >= i. Be-
cause we augment the input with decision labels,
the model can be fully supervised via extraction
endpoints.
A.2 Creating noisy supervision for span
extraction via span matching
The ShARC dataset is constructed from full dia-
logue trees in which annotators exhaustively anno-
tate yes/no branches of follow-up questions. Con-
sequently, each rule required to answer the ini-
tial user question forms a follow-up question in
the full dialogue tree. In order to identify rule
spans in the document, we first reconstruct the di-
alogue trees for all training examples in ShARC.
For each document, we trim each follow-up ques-
tion in its corresponding dialogue tree by remov-
ing punctuation and stop words. For each trimmed
question, we find the shortest best-match span in
the document that has the least edit distance from
the trimmed question, which we take as the corre-
sponding rule span. In addition, we extract sim-
ilarly trimmed bullet points from the document
as rule spans. Finally, we deduplicate the rule
spans by removing those that are fully covered by
a longer rule span. Our resulting set of rule spans
are used as noisy supervision for the rule extrac-
tion module. This preprocessing code is included
with our code release.
